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(54) AUPHATIC-SUBSTITUTED AMINOPYRIDINIUM DERIVATIVE 
(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain an aliphatic- 
substituted aminopyridinium derivative capable of controlling 
the orientation tilt angle of a liquid crystal compound. 
SOLUTION: This new compound is an aliphatic-substituted 
aminopyridinium derivative prepared by binding a pyridinium 
ring substituted with an aliphatic- substituted amino group 
to a benzene ring and an aliphatic group- or a fluorine- 
substituted alkyi group with a bivalent connecting group and 
represented by the following formula (la) [wherein, L1 is the 
bivalent connecting group; R1 and R2 are each an aliphatic 
group or together form nitrogen-containing heterocyclic 
group; X is an anion; and Z is a substituent group]. 
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(57) [Abstract] (Hiere is an amendment.) 

[Problem] Offer of aliphatic substituted airinopyridiniumderi 
vative which can control orientation tilt angle of theliquid 
crystal conpound 

[Means of Solution] It is a novel compound wiiich connects wi 
th pyridinium ring and benzene ring , aliphatic groupor fluorine- 
siAstituted alk>i groip wWch are substituted with aliphatic 
substituted amino group with connecting groi^ ofthe divalent, it 
is represented with below-mentioned type (la) thealiphatic 
sid>stituted amino pyridinium dielectric : 



[In Forniila,Ll is connecting group of divalent, Rl andR2is 
the aliphatic groip, or or, nitrogen-containing heterocycle is 
fomied and; X is anion and;and, Z is substituent. ] 



ISTA's Paterra(tm), Version 1 .5 (There may be errors in the above translatioa ISTA cannot 

be held liable for any detriirent from its use. WWW: http://vvw\v.intlscience.com Tel: 800-430-5727) 



P.2 



JP 02037777A Machine Translation 



[aain<s)] 




[Qaim 1] It is di^layed with below-mentioned type (la) alipha 
tic substituted anino pyridinium derivative : 

[Cheirical Fornnila 1] 



I^^^j()<7 7!jM 1 3(7)7 'j-^Uit^v^^U^'-^l/*. K 




. -co-, -SO2-. -NR-. T 

=i-m<Mbm8mmWk^xtb^f}K $>^i^it. R^t 
R^ tf)<i^^Lx^mm^mm^r^f$.L : x\t. r-'t 

-vT/fi«7xn;u. p-/\py>ffi»:7x -;u, p 
hnMm:7x -yu. pti/)<Kmi^^Si;!i<i 7!jS 1 o 



[In Fonrula, as for Ll , nuntoofcaiboiiatonis being connect 
ing groi^ of divalentof 1 to 20, to be; Rl and R2, in re^jecti ve 
independence, nunberofcarbon atoms is aliphatic group ofthe 
1 to 8, or or, connects with Rl and R2 and nitrogen-ccmtaining 
heterocycle is formed; As for X, being a anion, to be; And, As 
for Z, phenyl and nvniber of carbon atoms where phenyl and 
nunft>erofcaibon atoms where carboxyl ,the phenyl , cyano 
substituted phenyl , halogen substituted phenyl , nitro 
substituted phenyl and nunber of carbon atoms aresubstituted 
with alkyl group of 1 to 10 are substituted with alko?^^ groupof 
1 to 10 alkyl groip of 1 to 10, nurrber of carbon atoms 
alkoxy groip of 1 to 10,the nurrber of carbon atoms alkoxy 
carbonyl groip of2toll, nunnber of carbon atoms aryloxy 
carbonyl groip of 7 to 1 3,the nun±)er of carbon atoms alko?Q^ 
carbonyl vinyl groip or number of carbon atoms of 4 to 13 
being aryloxy carboi^ vinyl groip of the9 to 1 5, it is]. 

[Qaim 2] It is displayed with below-mentioned type (Ila) aliph 
atic substituted axiino pyridinium derivative : 

[Qienrical Fomiila 2] 



[In Forrmla, as for L2 , nuni)er of carbon atoms being alkylen 
e groiq5 of thel to 20, or or, alkylene groq? and-O-, - S- , - 
CD-,the-SQ2-, -NR-, alkenylene groip , nun±)er of 
carbon atoms where consist alkynylene groi^ or thearylene 
groip of coniiination being connecting groiq? of divalent of 1 
to 20, asfor R, hydrogen atom or number of carbon atoms 
being alkyl groip of 1 to 6, tobe; R3 and R4, in re^^ective 
independence, nuntier of carbon atoms is aliphatic groip ofthe 
1 to 8, or or, connects with R3 and R4 and nitrogen-containing 
heterocycle is formed; As for X, being a anion, to be; And, As 
forZ, carboxyl, phen^ ,p- cyanosubstituted phenyl ,p- 
halogen substituted phenyl , p - nitro substituted phen>i and p 
position phenyl andthe p position where nunnber of carbon 
atoms is substituted with alkyl group of 1 to lOthe phenyl and 
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a:tv*;u**-;i.S. K«lS^a3b<7 7!?S i acDT'j- 



nunt)er of carbon atonrs vAn^re nunnber of cxirbon atoms is 
substituted with alko^ groipof 1 to 10 alkyl groiq? of 1 to 10, 
nuirber of carbon atoms alkoxygroip of 1 to 10,the ninrber 
of carbon atoms aikoxycarbonylgroiq) of2toll, nurriberof 
carbon atoms aryloxy carbonyl groip of 7 to 13,the nurrber 
of carbon atoms alko^ carbonyl vii^ groq5 or nunrber of 
carbon atoms of 4 to 1 3 being aryloxy carbonyd vinji groiqp of 
the9to 15, it is]. 



[ljS««3] TIH^ ( I b) T-S^tiSBiteStgftT 
nb3l 




[Qaim 3] It is displayed with below-menlioned Forrrula (lb) ali 
phatic substituted airinopyridinium derivative : 

[Chemical Fomiila 3] 



[^4^, tut. i^tm^M=f-m<^r)^2O0-m<Dmf^ 



[In Forrmla, as for Ll , nurrber of carbon atoms being connect 
ing groip of divalentof 1 to 20, to be; Rl and R2, in re^^ective 
independence, nurrber of carbon atoms is aliphatic groi^ ofthe 
1 to 8, or or, connects with Rl and R2 and it forms nitrogen- 
containing heterocycle and;the X is anion and; and, Y, number 
of carbon atoms being a aliphatic groip towiiich fluorine- 
substituted alk>d groip of 4 to 20 and nurrber of carbon atoms 
which has diverged withrespect to 3 reason include alkyi group 
or steroid structure of 6 to 30,it is]. 



[iS^iI4] TIBit (lib) T-a^tl-SaiKiSl^ftT [aaim4] It is displayed with below-mentioned Fomula (lib) al 

5 y t° U V ~ Al^^tf^ : iphatic substituted amino pyridinium derivative : 



I 4 ] [Chemical Formula 4] 



. -co-. -NR-. 7;i/y-U>S. 

s-cfey : R3 fccfei^R^i^, iti^etimiK. mmm 



[In Fomula, as for L3 , nurrber of carbon atoms being alk>dai 
e groip of thel to 20, or or, alkylene groiqD and - O - , - S - , - 
CO-,the-SQ2-, -NR-, alkenylene group , nurrber of 
carbon atoms where consist alkyn>1ene groip or thear>^ene 
groip of corrbination being connecting groiq^ of divalent of 1 
to 20, asfor R, hydrogen atom or nurrber of carbon atoms 
being alkyl groip of 1 to 6, tobe; R3 and R4, in respective 
independence, nunrber of carbon atoms is aliphatic groip ofthe 
1 to 8, or or, connects with R3 and R4 and it forms nitrogpn- 
containing heterocycle and;tli« X is anion and; and, Y, nunba- 
of carbon atoms being a aliphatic grovap towhich fluorine- 
substituted alkyl group of 4 to 20 and number of carbon atoms 
which has diverged withrespect to 3 reason iix:lude alk)4 group 
or steroid structure of 6 to 30,it is]. 
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[000 1] 



[0 0 0 2] 

^HJ^lt^mto }&^Bit^^\Zit. T&ffa^TF'&n^'^i: 
19 9 1^) IH®) o 



[Description of the Invention] 
[0001] 

[Technological Field of Invention] This invention regfU'ds alip 
hatic substituted animp>Tidiniumderivative, Eq^eciallythis 
invention regards aliphatic substituted amino pyridinium 
derivati\'e wWch can control theorientation tilt angle of liquid 
crystal compound 

[0002] 

[Wor Art] liquid crystal compound wiien liquid crystal layer is f 
ormed, shows with fluidity like theliquid with condition and 
regular molecular alignment like cry^. There is various 
application (liquid crystal device) which include liquid crystal 
di^lay equipment in liquid crystal conpound . Regarding 
whichever ^plication, molecular alignment (Orientation) 
control of liquid crystal conpound is important. 7 types of 
homeotropic orientation, homogenous orientation, tilt 
orientaticMi, hybrid orientation, twist orientation, planar 
orientation and four cull ^ nick orientation is known in 
orientation of liquid crystal, (foundation and application and 
Kogyo Chosakai Publishing (1991) statement of liquid oystal). 



[0 0 0 3] m¥B0^\^\t. -ik\z)&FB(Dmmt^i^^ 
tmm. xniHs^ajiK (1991^) ibk) i^. 

^ii^LT. Appl. Phys. Lett. Ig27«. 268M 
(1 9 7 5#) . AppL Phys. Lett. ^2 9^, 6 
7 M (1 9 7 6^) : AppL Phys. Lett. %Z2^ 
. 111HC1 9 7 3^) ^lrli*;i.;H>S^DAIi«: 
A?>=&« V 5 >^(7)iE fSi SO ^ S«® (c >ib^i»« $ it ^ 

. Zm^mU. ^4 3^. 1 8S (1 9 7 4^) . Ph 
ys. Rev. Lett. ii. ^2 5#, 6 7M (1 9 7 6^^) m 
(cligBfpiSiJ^S^S®(zJ|^S®®$-y-^:^;i. Appl. Phys 
. Lett. IS. 112 4^, 2 9 7 M (1 9 7 4^) m\Z\t^ 

J. Appl. Phys. 1^47. 127 OM (1976 

^) m\z\tM'A^^^n^MW^c>^mx&^mz'§.^ 

^"^hl^^ktLX AppL Phys. Lett. S2 5§. 4 

7 9S (1 97 4^) m\z\t^^mzui^<r>^f^t^i^m 

^n-^^h^ii^t \^xm%^<r>m^mm)^t^mum\^ 
mmrh:H}±.w^7r^i^xi^^o mnmmmi'^^'n 



[0(X)3] Orientation of liquid crystal generally is decided by with 
types andthe orientation treatment of liquid crystal. It executes 
conventional orientation treatment (flndamentals and 
application and Kogyo diosakai Publishing (1991) statement 
qf liquid crystal), vis-a-vis substrate surface. Metlxxl various 
rrEthod being proposed by orientation treatment , for 
exanpleverticality or as method wWch parallel orientation is 
done, the Applied Physics Letters magazine, Vol. 27 , 268 page 

(1975) and i^liedHiysics Letters magazine, the Vol.29, 67 
page ( 1 976) and i'^lied Physics Letters magazine, in Vol.22 
and 1 1 1 page (1973)etc carboxylic acid chromium conplex and 
organosilane or other alignment a^t in substrate surface 
chemical adsorption doing. Oyobutsuri (implied Physics) 
rragazine. Volume 43 , 18 page (1974) and Phys. rev. Ijett. 
magazine, themethod physical adsorption of doing alignnrat 
agent to Vol. 25 and 67 page (1 976) etc inthe substrate surface. 
Applied Physics Letters magazine, in Vol.24 and 297 pa^ 

( 1 974) etc low molecular weigjit substance themethod wliere 
with plasma discharge you polymerize deposit in substrate 
surface, nethod which in action of high electric field you 
polyirerize deposits in thesubstrate surface has been disclosed 
high molecular weight substance in Journal of implied Physics 
(002 1 -8979, J API AU) magazine and 4th 7, 1 270 page 

( 1 976) etc. /qDplied Physics Letters magazine, inclination 
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m^Btm^^muk. 96m (iqso^) icM*$n-c 



[0004] Ja±<DJ:5lc«'!r'SiBlRiatriA<tSSg$h. 

ittsttib^i^ss^iHiRi $ -tf sate t $ *tr L^-So 



[0 0 0 5] *^IB©1b^!to<t«jifi*il=B§S-r^1b^!fe 
tLXlt. W09840375^. W09733882^. *aifSI*49786 

-rsi-T-^ffv-^o [3.2.0] ^zf"? >mmm<mmm 

[0006] 



[00 0 7] 

[SSi^»35-r*f=«)CD?K] ( I a 

[0008] 
[ft 5] 

(la) /= 



vapor deposition method \^ilich in substrate surface vapor 
deposition doesthesiliconoxideor other oxide to Vol.25 and 
479 page (1974) etc from angle of inclination, 
iheaforementioned inclination vapor deposition method and 
method which jointly uses perpendicularly orienting agent 
isdisclosed as method which inclined perpendicular orientatiai 
is done next, as themethod which inclined parallel orientation is 
done, inclination vapor deposition method which in other 
things while turning, silicon oxide or other oxide vapor 
deposition does substrate surface from angle of inclination as 
irethod which theinclined perpendicular orientation is done, is 
disclosed in 6th liquid crystal forum abstracts and 96 page 
(1980). 

[0004] Like above various orientation technology are prqx)sed, 
inclinedorientation is done also technology wiiich has been 
disclosed liquid crystal compound But,nonewasaiidlyfrom 
viewpoint, control of tilt angle,developnEnt of tilt angle 
regulator which can control arrangement tilt angle ofthe liquid 
crystal conpound easily was desired 

[0005] 1 - azabicyclo (3.2.0) heptane derivative which possess 
es dimethylamino pyridium basis in side chain end it isdisclosed 
in WO 9840375 number, WO 9733882 number and U.S. 
Patent 4978659 nunnberas conpound of this invention and 
conpound which it is related to thestructural, as pharmaceutical 
applicatioa But, as for conpound of this invention wtet either 
disclosure is notsuggested to these publication concretely. 

[0006] 

[Problems to be Solved by the Invention] Problem of this inven 
tion is to offer conpound which can control thearrangjement 
tilt ar^e of liquid crystal conpound easily. 

[0007] 

[Means to Solve the Problems] This invention offers aliphatic s 
ubstituted amino pyridinium derivative which is di^layed wdth 
below-mentionedtype (la). 

[0008] 

[Qienical Fomiila 5] 



R2 



[0009] [S*. Lt ftMlg^SSjA<1 7!iS2 0 



[0009] [In Formila, as for Ll , nunnber of carbon atoms being 
connecting group of di\'alentof 1 to 20, to be; Rl and R2, in 
respective independence, nuni)er of carbon atoms is aliphatic 
groip ofUie 1 to 8, or or, connects with Rl and R2 and 

P.6 
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TIB^ (II a) T-S**t*BgS»lSMtftTSy e'^v--!? 



[00 10] 
[ft 6] 

[0011] L2(i. ^M]5^^;b<l ;!jS2 0 

-S-. -co-. -SO2-. 7;u 
>r-u>S. 7;u^-U>S^ycii7'J-u>gtc;)j^ 

6(D7JU + ;uST?fey ; R3 i3J:t;R4 I*, 'ttl'etl^ 
:7i-;u, p-v7/S}ft37xz:;u, p-/NPy>M}S 

A<i 7!iili o©7;u+;uSr*M»**ifc:7x:^;u. ptt 
S 1 307;i/a+v*>U7H-;ue^;HI^ fci^ati^lS^ 

^t<9Jb^ 1 5C07U-il^:l-+v:f3>U^C::i;ue~;uST 
fe^] o ^bl::. ^mM\t. TIS^ (I b) T'^^ti^ 



[0 0 1 2] 



nitrogeiKontaining heterocycle is fomed; As for X, being a 
anion, to be; And, As for Z, phenyl and nurriber of carbon 
atoms where phenyl and nurrberofcarbon atoms where 
carboxyl ,lhe phenyl , cyano substituted phenyl , halog^ 
substituted phenyl , nitro substituted phenyl and nurrberof 
carbon atoms aresubstituted with alkji groip of 1 to 1 0 are 
substituted with alkoxy groiqpof 1 to 10 alkyl groip of 1 to 10, 
nuiTt>er of carbon atoiTB alkoxy groip of 1 to 10,the number 
of carbon atoms alkoxy caibonyl groiq? of 2 to 1 1 , number of 
carbon atoms aryloxycarl)onylgroq) of7tol3,the number 
of carbon atoms alkoxy carbonyl vinyl groip or number of 
carbon aton^ of 4 to 1 3 being aryloxy carbonyl vinyl groq? of 
the9 to 1 5, it is]. In addition, this inv'ention offers also 
aliphatic substituted anino pyridiniumderi\'ative which is 
displayed withthe below-rrentioned type (Ila). 

[0010] 

[Chemical Forniila 6] 



[001 1] [In Fomiila, as for L2 , number of carbon atoms being 
alkylenegroqjofthel to20,oror, alkylenegrox^and-O-, - 
S-, -CO-,the-SQ2-. alkenylene groq? , number 

of carbon atoms where consist alkynylene group or thear>1ene 
group of conbination being connecting group of divalent of 1 
to 20, asfor R, hydrogen atom or nurrber of carbon atoms 
being alkyl groiq> of 1 to 6, tobe; R3 and R4, in reqjective 
independence, nurrber of carbon atoms is aliphatic groip ofthe 
1 to 8, or or, connects with R3 and R4 and nitrogen-containing 
heterocycle is formed; As for X, being a anion, to be; And, As 
for Z, carboxyl , phenyl , p - cyano substituted phenyl , p - 
halogen substituted phenyl , p - nitro substituted phenyl and p 
position phenyl andthe p position wdiere number of carbon 
atoms is substituted with alkyl groip of 1 to 1 Othe phenyl and 
number of carbon atoms wiiere number of carbon atoms is 
substituted with alkoxy groipof 1 to 10 alkyl groip of 1 to 10, 
nunt)er of carbon atoms alkoxy groiqj of 1 to 1 0,lhe nurrber 
of carbon atoms alkoxy carbonyl groip of 2 to 1 1 , number of 
carbon atoms aryloxy carbonyl groi^ of 7 to 1 3,the number 
of carbon atoms alkoxy carbonyl vinyl groq) or number of 
carbon atoms of 4 to 1 3 being ar)doxy carbonyl vinyl group of 
the9to 15, it is]. Furthermore, this invention offers also 
aliphatic substituted amino pyridinium derivative wWch is 
displayed withthe below-mentioned Formula (lb). 

[0012] 
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[Qieirical FoimiJa 7] 



(lb) 



R2 



[0013] CS*. LM^, K^jI^^a/l<17!iM2 0 

r i> Bl^lSi^^ A< 6 3 0 0) T ^ fc 1^ X 7^ 
TiH^ (lib) x*m^tii>mfOimm»T^y 



[00)3] [In Formila, as for Ll , nurrber of carbon atoms being 
connecting groip of divalentof 1 to 20, to be; Rl and R2, in 
re^)ective independence, nurrber of carbon atoms is aliphatic 
groiq? ofthe 1 to 8, or or, connects with RJ and R2 and it forms 
nitrogen-containing heterocycle and;the X is anion and; and, Y, 
nunber of carbon atoms being a aliphatic groip towhich 
fluorine-substituted alkyl groiq? of 4 to 20 and nurrber of 
carbon atoms \viiich has diverged \vithre^)ect to 3 reason 
include alkyl group or steroid structure of 6 to 304t is]. 
Furthermore and, this inventicMi offers also aliphatic substituted 
arrino pyridinium derivative which is di^layedwith below- 
mentioned Fomiila (lib). 



[0 0 14] 

(lib) 



Y-L3 



[0014] 

[Qienical Fomula 8] 



[0 0 15] [^4^, L^\t. stmi^^m^M^^zo 

-S-. -CO-. -SO2-. -NR-. 7;i/ 
l^\t. R^ tR^ ti)<i&^LX'^^m^mm^mfS.L ; 



[001 5] [In Forrrula, as for L3 , nurrber of carbon atoms being 
alkylene groip of thel to 20, or or, alkylene groip and - O - , - 
S-, -CO-,the- SQ2- , -NR-, alkenylene grox^) , number 
of carbon atoms where consist alkynylene groip or thearylene 
groxp of conbination being connecting groiqj of divalent of 1 
to 20, asfor R, hydrogen atom or number of carbon atoms 
being alkyl groiq? of 1 to 6, tobe; R3 and R4, in respective 
independence, nurrber of carbon atoms is aliphatic groi^ ofthe 
1 to 8, or or, connects with R3 aixl R4 and it forms nitrogen- 
containing heterocycle and;the X is anion and; and, Y, nunber 
of carbon atoms being a aliphatic groiqj towhich fluorine- 
substituted alkyl groip of 4 to 20 and number of carbon atoms 
which has diverged withre^?ect to 3 reason include alkyl groip 
or steroid structure of 6 to 30,it is]. 



[00 16] 

mtLX. TIH^ ( I a) ^fzlt ( I b) Xmitli>m 



[0016] 

[Embodiment of Invention] This inventor below-mentioned for 
mJa (la) or discovered aliphatic substituted amino pyridinium 
derivative which isdi^layed with (lb) result of research, as 
conpound vJinch possessesthe function which controls 
arrangenrtnt tilt angle of liquid crystal compound easily. 
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[00 17] 



[it 9] 




[0 0 1 8] ( I a) izteix-c, LI I*. BfSE?-sa 

>St-0-. -S-. -CO-, -SOg-, -NR 



L 1 : -0-7Jl/+U>S- 

L2 : -0-T)l^\y>&-0-C0-7)V^\y>&- 



L3 : -0-C0-7;i/+U>S- 
[0 0 2 0] ^ (I a) ICfcL^-C, feJil/R^ fi. 

7;u^-;uS. S»7;u^-;uS. 7;u+-;i.S^>J:i; 
Sjft7;u+-;uS$^t;. iattBiteMSJ: y t^ttBlte 
J5SSa):^/><fiF*Li^ Ri jDj:t;R2 1$. ^H-f^tiaa 
fz. 7;u^;uS, Mlft7;i.^;uS, rii'r-jv&^fzit 
S)ft7;u^-;uSx-fe^c<t*<»*L<. 7;i/^;uS* 
trliS^7;U+)US-efe«) C t ?>ir»* L < , 7;u 

T-fc*CtA<$b(ztf* L<. 17!jM4-Cfe*Ct3!)<fi 

-fO\i)V/^=f-)V. n-^>^;U. t-Pf-^V^'^U. n-'N 

o Ri i:R2i:)!j<«^LT?f$f3cr'5^SlR«|gSli. 5 



[0017] 

[Oieirical Forrrula 9] 



[001 8] In type (la), as for Ll , nurrber of carbon atoms is conn 
ectijig groip of dix'alentof 1 to 20. AsforLl, alkylene group 
and-0-, -S-, -C0-,the-SQ2-, -NR-, alkenylene 
groq) , it is desirable for nmrfcer of carbon atoms whereconsist 
alkyn>dene groip or ar>iene groif) of con±>tnation to be 
connecting groiq) ofthe divalent of 1 to 20. As for R, 
hydrogen atom or nunl)er of caibon atoms is alkyl group of 1 
to 6. When it is a connecting groiq? of divalent where Ll 
consists ofcorrbination, it is desirable most for benzene ring side • 
of combination to bethe - O - or - S -, especially it is 
desirable to be a -0-. 

[001 9] Below, example of connecting groiq? is shown left side 
connects to benzene ring, ri^t side connects to pyridinium 
ring. 

Ll: - O- alkylene group - 

L2: - O - alkylene groip - O - CO - alkylene groip - 
L3: - O- CO- alkylene groq? - 

[0020] In type (la), Rj and R2, in req^ecti ve independence, nu 
mber of carbon atomsis aliphatic groip of 1 to 8, or or, 
connects with Rj and R2 and thenitrogen-containing 
heterocycle is formed aliphatic groip, includes alkyl groip , 
substituted alkyl groq3 , alken>i group , substituted alkenyl 
groip , the alkynyl group and substituted alkinyl groip. chain 
aliphatic groiq? is more desirable in conparison with 
cycloaliphatic groiq:> . As for Rl and R2, in re^^ective 
independence, it is desirable tobe a alkyl groiq> , a substituted 
alkyl groi^^ , a alkenyl groq> or a substituted alken>d groiq^, 
fijrthermore it is desirableto be a alk>1 groip or a substituted 
alkyl groiq!), it is most desirable to be a alkyl groip. As for 
number of carbon atoms of Rl and R2, it is desirable to be a 1 
to TjfurlhenTDre it is desirable to be a 1 to 5, it is most desirable 
to bea 1 to 4. methyl , ethyl , n - propyl , isopropyl , 
cyclopropyl , n-butyl , the s-butyl , t-butyl g^oup , cyclobutyl 
groi^ , cyclopropyl ntthyl , n - pentyl , neopentyl , the n- 
hejtyl , cyclohexyl and n - heptyl are included in exarrple of 
the aliphatic group. Connecting with Rl and R2, as for 
nitrogen-containing heterocycle which is formed^ it isdesirable 
to be a 5-merrt)er ring or 6-ment)er ring. 
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[00 2 1 1 ^ ( I a) iCfcOT, X\t^ 7-:t>T*fe 

[0 0 2 2] ^ ( I a) ictei^T, zii. :^;U/+c+v;u 

0<D7;Ua+vST-§«**ifc7x:i;u, K«S^a/)< 
17!i5l 0<;)T;U^;I.S. 81^1^^^a/)< 1 7!j5 1 0(7)7 

;u3 + vS. jK«IS^a;!)<2 7!?Si 1 (D7;i.3 + v*;i. 

-hD^ft^x^vi/, Si^lS^-ia/)<i Jb^^i o<D7;u+ 
iu»-eSft*tifc:7x-vu. S^mm=i'm<^Jb^^ 00 
7;u=i^vSr-g}|l$tifc:7x^;i., ^^I5^a/)<2;p; 
21 1 cD7;u=i + v^;i.tC-;uS. Stmm^m^iTj^ 

S1 3CD7;u=i*v:^;i/tC-;i.e-;uS^^cf^»t^iS^ 

m<9Jbm 1 5<7)7'J-;U:f^v^;i/7t-Cii;ue-;i.SA< 
* Ll>o ±IH7 u v:^;i/7H-;uSfccfci;7 V 

-;u:t=^v*;u7t^'~;ue-;i.S(D7'j-;i.ai^j'ii. 



[0 0 2 3] TIB* CM a) T'^^tl^BiteJSSlM^T 5 



[0024] 
[^bl O] 

[0025] ^ (lla) IZfcL^T. L2tt, KmH^-S 
A<1 7!i5 2 0(7)7;^+U>ST*fe'5)A^, fc^OI^, 7)1 
4U>S<l:-0-. -CO-. -SO2-. - 

NR-. 7;uy-u>S. 7>u+-u>«*fcid:7U- 

u>S^a)^^<?^^t>•t^;^)^b^S:'i)^Kl^^I^a/)<1 7!jS2 o 



[0021] In type (la), X is anioa chlorine ion , bronine ion , i 
odide ion , p - toluene sulfoniumion and benzene sulfonium ion 
are includedin exanple of anioa 

[0022] In type (la) putting, As for Z, phenyl and niarber of ca 
rbon atoms wiiere phenyl and nunnber of carbon atoms wtiere 
carboxyl ,the phenyl , cyano substituted phenyl , halogen 
substituted phenyl, nitro substituted phenyl and number of 
carbon atoms aresubstituted with alky! groi^> of 1 to 1 0 are 
substituted with alkoxygro^x)fl to lOalkyl groq? of I to 10, 
number of carbon atoms alkoxy groiq? of 1 to 1 0,the nunfcer 
of carbon atoms alkoxy carbonyl groip of 2 to 1 1 , nurrber of 
carbon atoms aryloxy carbonyl groip of7tol3,the number 
of carbon atoms alkoxy carbonyl vin>d groip or number of 
carbon atoms of 4 to 1 3 is aryloxy carbonyl vinyl groiq) of 
the9 to 1 5. phenyl and number of carbon atoms v\here phenyl 
and number of carbon atoms where carboxyl ,the phen}4 , 
cyano substituted phen>i, halogen substituted phenyl , nitro 
substituted phenyl and nurrber of carbon atoms aresubstituted 
with alkyl groi^ of 1 to 10 are substituted with alkoxy groqx)f 
1 to 10 alkoxy carbonyl grovp of 2 to 11, number of carbon 
atoms aryloxy carbonyl groip of 7 to 13,the nurrber of 
carbon atoms alko^Q^ carbonyl vinyl groiq? or nurrber of carbon 
atoms of 4 to 13 aryloxy carbonyl vin)d group of 9 to 1 Sis 
desirable. As for above-mentioned aryloxy carbonyl groiq? and 
aryl portion of aryloxy carbonyl vin>d groq), optionally 
substituted, cyano, halogen atom, nitro and nurrber of 
carbon atoms alkyl groip of 1 to 7,the nurrber of carbon 
atoms alkoxy groi^ and number of carbon atoms of 1 to 7 aryl 
groip of 6 to 12are included in exanple of substituent. 

[0023] Aliphatic substituted amino pyridinium derivative v^ch 
is di^layed with below-mentioned type (Ila)especially is 
desirable. 

[0024] 

[Qienica! Fomnila 10] 



[0025] hi type (Ila), as for L2 , number of carbon atoms is alk 
ylene groi^ of 1 to 20,or or, alkylene group and - O - , - S - , - 
CO- , - SQ2 - , the - NR- , alkenylene groq? , number of 
carbon atoms A^iiere consist alkynylene groip or arylene groip 
ofthe combination is connecting groip of divalent of 1 to 20. 
As for R, hydrogen atom or nurrber of carbon atoms is alkyl 
groq>oflto6. In type (lla), R3 and R4, in reactive 
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. R^tS^lfRUt. ^n-fn^teitlc, 

. Xli. 7::.;f>-C&^o ^ (II a) lzfcL>-C, Z\t. 

-y\Qy>g}ft:7x:=.;u, P-— haS}ft:7x~;L, p 
fci;!)<K^I5^a;b<17!;£l 0<DT )\^^)l&xmik^tifz 

ST'lft*tvfc3?x^;i.. K^JI^?a;6<17!7g1 0(;)T 

*fcl^ft«lS^?S;!)<9 7!?3l1 5(D7'J-;U;J-+v*;U7H 
[0026] 

[fc 1 1 ] 

Ob) y-t.4,Q> ^ 



independence, nunj)er ofcarbonatorrBis aliphatic groip of 1 

to 8, or or, connects with R3 and R4 and thenitrogen- 
contairung heteroc>'cle is formed. In type (Ila), X is anioa In 
type (Ila) putting, As for Z, carboxyl, phenyl , p • cyano 
substituted phenyl , p - halogen substituted phenyl , p - nitro 
substituted phenyl and p position phenyl and ppositionwhere 
nunt)er of carbon atoms is substituted with alk>d groip of 1 to 
10 phenyl and nurrber of carbon atoms where number of 
carbon atoms is substituted with alkoxy groip of thel to 10 
allc>d group of 1 to 10, nuni)erofcarbon atoms alkoxy group 
of 1 to 1 0, the nurrber of carbon atoms alkoxy carbonyl groip 
of 2 to 1 1 , nurrber of carbon atoms aryloxy carbonyl groip of 
7 to 13, the nunrber of carbon atoms alkoxy carbonyl vin>i 
groip or nunrber of carbon atoms of 4 to 1 3 is aryloxy carbonyl 
vinyl groig>of9to 15. 

[0026] 

[Qienical Formila 1 1] 



[0 0 2 7] ^ (I b) \Ztil^X. LUt. ftMII^a 

mm. ^ (I a) 0U t^mvhio s c i b) c: 

^ tt}<^'^LX'k^mmm^iMfS,r^o SiKSiSfcck 
xs^^mmmmo^m^^ximit. (i a) cdr^^ 

^XSR2 tmmx&^o ^ (I b) iCfeLxT. Xli. 7 
-:i->T-fcS. T^tXOmmiS^lfmit. (I a) 

0xtmmx^hi>. 



[0027] In Formila (lb), as for Ll , nurrber of carbon atoms is c 
onnecting groip of divalent ofthe 1 to 20. Definition and 
exanpleof connecting groip are similar to Ll of thetype (la). 
In Forrmla (lb), Rl and R2, in re^^ective independence, 
nun±)er of carbon atoms isthe aliphatic groip of 1 to 8, or or, 
connects with Rl and R2 and nitrogen-containing heterocycleis 
formed Definition and exarrple of aliphatic groiq) and 
nitrogen-containing heterocycle are sirrilar to theRj and R2 of 
type (la). In Formula (lb), X is anioa Definition and exanple 
of anion are sirrilar to X of thetype (la). 



[0 0 2 8] ^ (I b) lzfcL^T. Yit. stmm^m< 

LT l>-&ft^)S^I5l/)< 6 TbS 3 0(7)7>iU4^;US*fcfiX 

m^\t. 5 0 7!jS1 0 0^;U%-C&^C^/j<»*L<. 
8 071^51 00^;u%i?fe^Ci:A<*bl::»*Ll>o 3 

mm)^ji±x^i^LXi^^7)\^^}i&0m\z\t. x 

(151). 3. 7. 11. 15-xh7^ 

, 7. 1 1 - K';>^;i.K5^xv;u) t^^^ti^o 

mm^^fz\tto>mof&^<D-m<=imt&^ttS'oxi^ 



[0028] In Forrmla (lb), Y nurrber of carbon atoms is aliphatic 
groip to \\iiich fluorine-substituted alkyi groq) ofthe 4 to 20 
and nun±)er of carbon atoms >^^ch has diverged with re^ject to 
3reason include alkyl groi^) or steroid structure of 6 to 30. As 
for nurrber of carbon atoms of fluorine-substituted alkyl groi^j, 
it is desirable to be a 4 to 1 0. As for ratio where hydrogen atom 
of alkyl group is substituted to thefluorine aton% it is desirable 
to be a 50 to 100 mole%, furthermore it is desirable tobe a 80 
to 1 00 mDle%. tetramethyl hexadecyl (Exanple and 3,7, 1 1 , 
15 - tetrameth>d hexadecyl ) and trimethyl dodecyl (Exanple 
and 3,7,1 1 - trimethyl K -r decyl ) is included in exanple of 
alkyl groi^Dwtiich has diverged with re^ct to 3 reasoa 
steroid structure, ring structure where cyclopenta no hydro 
phenanthrene ring structure or portion of connectionof ring 
becomes double bond is meant. As ring structure, derivative 
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[0029] TKiC (lib) 



[0030] 
[1t1 2] 

(nb) 



(Exanple and ^ jp8 ^ nnss jp9 jpl 1 , - ti jp7 ^ t" 
jp9jpl 1 , dehydroxy ^ ester) of steroid structure nnay be 
included. 

[0029] Aliphatic substituted amino pyridinium derivative which 
is displayed with below-mentioned Formila (lib) especiallyis 
desirable. 

[0030] 

[Chemical Fomula 12] 



[003 1] (Mb) izteivr, L^\t. ffiSIS^a 
^u>S(b-o-. -CO-, -SO2-. - 

»/)<i;!?S607il^+;i<«T*$>*o a (lib) iZfcCxT 

. R3tej:«R4ii, ^ti-?tLa:4(w. etmm^m<^ 

te^Lr#gm}S3SSSff^/S"r«)» ^ (lib) iCfcL^T 
. Xli. 7=^:t>Vhho S (lib) Icfcl^T. Yfi. 



[0031] In Fomula (lib), as for L3 , nurrber of carbon atoms is 
alkylene groip of 1 to 20,or or, alk>iene groiq} and - O - , -S-, 
CO-, -SQ2-,the-NR-, alkenylene groip , nurrber of 
carbon atoms where consist alkynylene gro\jp or arylene groip 
ofthe corrbination is connecting group of divalent of 1 to 20. 
As for R, hydrogen atom or nurrber of carbon atoms is alkyl 
groiq) of 1 to 6. In Formda (lib), R3 and R4, in respective 
independence, nunber of carbon atoms isthe aliphatic groiqj of 
1 to 8, or or, crainects with R3 and R4 and nitrogen-containing 
heterocycleis formed In Fomrula (lib), X is anioa In 
Fomula (lib), Y nurrber of carbon atoms is aliphatic groi^D to 
wiiich fluorine-substituted alk>i groip ofthe 4 to 20 and 
nurrber of carbon atoms wiiich has diverged with respect to 
3reason include alkyl group or steroid structure of 6 to 30. 



[0 0 3 2] UlTfZ. * ( I a) ^tzit ( I b) 




[(X)32] Below, fomula (la) or errixxfiment of conpound A\4iich 
is di^layed withthe (lb) is showa 

[0033] 

[Chemical Fomrula 13] 
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[0 0 3 7) 



[lb 1 7 ] 



[0037] 

[Chenical FormJa 17] 



(9) 




© 

M<J^ CI 



(10) 



CF3-(CF2)5.,^A^>^®CI 



CH, 




[0038] 

[Chenical Fonrula 18] 



CI 

XHa 
CHa 



(12) 



CF3-(CF2)e 



93H7 Q 



CI 

CH3 



[0 0 3 9] 



[0039] 
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[ftl 9] 

(13) 



HaC 



[Cheirical Fomida 19] 




9H3 



(14) CR 



[0040] 
[ft2 0l 
(15) 

HaC 



CH, 



[0040] 

[Cheirical Fomula 20] 



H3CHQ-S03^ 



CH, 



[004 1] ^ ( I a) X^m^tl^it-^mt. i^TfCizE 

hit-^m^^m^mzmmL. tib^ (vd r-^^ti^ 



[004 2] (V) Z-Ph-Yl H 
S*. ZJi3S ( I a) i:l^i:SS$=&L. Phl;i::7x:^ 

[004 3] (VI) X-Ll-X 

LMi^ (I a) ^I^CSmS^L, XitUmL 

[0044] (VII) Z-Ph-Y^-L^-X 

z, Ph, Yi, Litecfci;xi^, •t+i^'^ififB 



[0041 ] It can synthesize conpound which is di^layed with type 
(la), withthe method which is ejqjressed below . First, it melts 
conpound which is displayed with below-mentionedFomiila (V) 
in organic solvent, it synthesizes conpound which reacting 
underbase existing, is shown conpound wtdch is shown with 
thebelow-mentioned Fomrula (VI) with below-mentioned 
Fomula (VII). 

[0042] (V) Z-Ph-YlH 

In Fomula, Z fomula (la) with has same definition, thePh is ph 
enylene, Yl is OJ^gpnatomor sulfur atom 

[0043] (VI) X-Ll -X 

In Fomula, Ll fomxila (la) with has same definition, theXsep 
arating, is disassociating groip which becomes X of type (la). 

[0044](VII) Z-Ph-Yl-Ll -X 

In Fomula, Z, Ph, Yi ,Ll and Xhave same definition as respe 
ctive description above. 
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0 ±U^®mUom\z\t. T^h^tKp:?^ 
^tli>o ^ (IV) o^b^^Bsi^. 1. 5Sgja±fflt^*c 



[0 0 4 6] ilbttfciC (VII)<D1b^!t43i:TIB3C 

{ V 1 1 1 ) ^ * ti < b ^ 1^ ^ ^ ^ m j§ 4^ T' s ft; ^ -y- T . 

S (I a) V7r:itli>it^m^&J&t^Ztf)<X'^^o 



[0047] (VIII) P r-NR^ r2 

(i. s (I) tmc^mi^r^o ^^^^i^omizit. 

■tr h~h'j;i//)<^^ti^o v^PPy ^>^>J:t;^PP 
7^;i/A/)<if*Llv S^- 2 o"C;t)^bffll^ 

[004 8] ±15^ {y\\)Vyr^t^^it^^0Rt>^){Z 

SH*A^b<i:*^b^1$!)^ffil^ W^m^VZlz^mLXt 
^IK ^ (VI) -t?7r$ti^1b^t)0ftt^yfc. TfS^ ( 
IX) T*^$tl^1b^1^$mt^X, TIB^ (X) ViF^tl 
'S)^b^!tel$^fiELfc«(::. S (VII)-Cj]tS ti§1b^1^3(c 



[0049] (IX) X"-Ln 

[005 0] (X) Z-Ph-Yl-L^^ 

z. Ph. Y1 te«fci;Liiii. 'tti'etimtEt^ 

[005 1] ^ (I b) X*S^tL*<b^iB!)l*. iUTCiia 

-<i>y3^x^fiix*t^. Sl^\z. ti2^ (xd r-s^ti 
^it^^t. TE^ (XH)T*^$n^^b^<^5^S^?s 

TCD*«ai§j«*T*&f&*i^r, TIES(XIII)T*^$:h.* 



[0045] tetrahydrofliran, diirethytforrmnnide , dimethylaceta 
rride , dichloromethane and acetonitrile are includedin exanple 
of above-nnenlioned organic solvent, potassium carbonate and 
trieth>ianine are included in exanple of theabove-mentioned 
base. As for conpound of Formila (IV), 1 .5 equivalent or 
more it is desirable to use. reaction tenperature is boiling point 
of solvent wiiich usually is usedfrom- 20 X. As for 
reaction, it is desirable to be a reflux conditioa reaction time 
is 10 nin to 3-day period usually, is 1 day from preferably 1 
hour. 

[0046] Next, it can produce conpound vAach reacting in orga 
nic solventjis shown with compound of Fornula (VII) wtiich is 
acquired and conpoundwhich is shown with below-mentioned 
Fomula (VIII) with type (la). 

[0047] (VIII) Pr-NRJR2 

In Fomula, Pr is pyridinium groi^, Rl and R2 has samedefiniti 
on as Formila (I), tetrahydrofliran , dimethylforrmmide , 
dimethylacetanide , dichloromethane, chloroform and 
acetonitrileare included in exanple of organic solvent, 
dichloromethane and chloroform are desirable, reacti on 
tenperature is boiling point of solvent which usually is 
usedfrom-20X. As for reaction, reflux condition is 
desirable, reaction time is 1 0 nin to 3-day period usually, is 1 
day from preferably 1 hour. 

[Q04S] It is possible in place of conpound which is shown with 
above Formila (VII), toconvert to Z with production process 
making use of ccHipound ^iuchconsists of appropriate 
precursor , or protective body of substituent Z on the benzene 
ring. After synthesizing conpound w^ch is shown vvithbelow- 
mentionedFomula (X) making use of compound ^^ch is shown 
with below-mentionedFormda (IX), it is possible in place of 
conpound which is shown with the Fomula (VI), to convert to 
conpound ^ch is shown with FcHrmla (VII). 

[0049] (IX) Xll-Lll 

In Fomula, Lll is precursor of Ll -X, Xll isthedisassociatin 
ggroiqj, 

[0050] (X) Z-Ph-Yl-Lll 

In Formula, Z^ Ph, Yl and Lll have thesame definition as re^ 
ective description above. 

[0051] It can synthesize conpound wiiich is di^layed with For 
nula (lb), withthe method wWch is e;q>ressed below , First, it 
synthesizes conpound \sWch reacting in organic solvent 
underbase existing, is shown conpound which is shown with 
conpound andthe below-mentiorasd Fomula (XII) wiiich are 
di^layed with below^mentionedFomula (XI) with below- 
mentioned Fornula (XIII). 
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Yit^ (I b) tglCSS^^L. X»2|^iltKS 

[005 3] (XII) H-L1-X13 

LH^S (I b) <tl5)USg^^L. Xl3|igftBS 

[0 0 5 4] (XIII) Y-L^ -X^3 

[0 0 5 5] ^&S}SKa)«(zii. xh^t Kd:75>, 

SfSSgl*, O'^C^Si^bffll^^jg^O^^-C'fcS 



In Formila, Y has same definition as Fomula (lb), the Xl2 is di 
sassociating group. . 

[0053] (XII) H-Ll -Xl3 

In Formila, Ll has san^ definition as Fonnila (lb), theXl3 is d 
isassociatinggroip. 

[0054] pail) Y-Li -Xi3 

In Formila, Y,Ll and Xl3 have samedefinition as respective d 
escription above. 

[0055] tetrahydrofinran , dimeth^dfornanride , dinethjdaoeta 
rride , dichloromethane and acetonitrile are iixludedin exanple 
of organic solvent. potassiumcarbonateaiKltriethylanineare 
included in exanple of base, reacticm tenperature is boiling 
point of solvent which usually is usedfi-om- 20 °C As for 
reaction, reflux condition is desirable, reaction time is 1 0 nin 
to 3-day period usually, is 1 day from preferably 1 hour. 



[0056] ^ m\)X*7r:^ti^it^m(DRt>^)\Z. T 
!«*T?S*5L. TIH* (XV) -CTF^ii^it^m^^f&L 



[0057] (XIV) H-L1-X14 
[0 0 5 8] (XV) Y-L1--X14 



[0 0 5 9] ^(XIII)T*^$tl^1b^1*<J:^(VIII)r'^ 

<\t^mm^h^BWX&^. ^ (Xli)fc-§)iMi 
^ (XV) Xir:^*i^it^m<m^\z}^^Xt^^^. Z 
tihOit^m^th^l^mtLX. ^ (I b) XTFi^tl^ 



[0056] In place of compound v\^ch is shown with Formila (XII 
), conpound whichunder base existing it reacts in organic 
solvent, is shown with conpoundwhich is shown with below- 
mentioned Formila (XIV) withbelow-mentionedFormila (XV) 
is synthesized, also production thing can do conpound which 
isshownwith Formila (XIII). 

[0057] (XIV) H-Ll -Xl4 

InFormila,Ll has same definition as description above,theX] 
4 is convertible group in X13. 

[0058] (XV) Y-Ll -Xl4 

In Formda, Y, Ll and Xl4 have samedefinition as description 
above. 

[0059] It can produce conpound wWch reacting in organic sol v 
ent, is shown withthe conpound wliich is shown with Fomula 
(XIII) and conpound vsliich is diownwith Formila (VIII) with 
Formila (lb), tetrahydrofiiran , dimethylformamide , 
din^thylacetamide , dichloromethane, chloroform and 
acetonitrileare included with in exanple of organic solvent, 
dichloromethane and chloroform are desirable, reaction 
tenperature is boiling point of solvent which usually is 
usedfi-om-20X. As for reaction, reflux condition is 
desirable, reaction time is 10 nin to 3-day period usually, is 1 
day from preferably 1 hour. In addition, when it can procure 
conpound \^tiich is shown with the Formila (XII) or Formila 
(XV) easily, it is possible also to produce conpoundwhich is 
shown with Formula (lb) with these conpound as starting 
material. 
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[0060] 



[0060] 



(1b^!t$9 10^/?£) 1, S-i>^U=e7t-<?^> (8.72g) 
t2. 73g0 4 -:7x~;U7xy ~;i/$75nl<DT-t? h - h U 

+•9- > $ so ?l r L r 2. 62g04* - {B':fa=E:t<?^ 

$20mL<7)>7nD7hx;i.A(Zj§J^L. 0. 61 g (D 4 - 



^H-NMR (300MH2. CDC 1 3) 61.4-1.7 (m. 8H), 1.8-2 
.00 (m, 4H). 3.26 (s. 6H). 3.99 (t. 2H). 4.32 (t, 
2H). 6.9-7.0 (m. 4H). 7.2-7.4 (m, IH). 7.4-7.5 
(m. 2H). 7.5-7.6 (m. 4H). 8.39 (d. 2H) 

FAB-MS (m/e) (M— Br)^=403 

[006 1] immm 2 ] 

£4' -t Ka+v-4-e:7x^;u*;i/+:- h *)Mz^ 



1H-NMR (300MHz, CDC 1 3) <5 1.4-1.7 (m. 8H), 1.8-2 
.00 (m. 4H). 3.20 (s. 6H). 3.93 (t 2H), 4.28 (t 

2H). 6.9-7.0 (m. 4H). 7.4-7.5 (m. 2H). 7.5-7.7 

(m. 4H). 8.35 (d, 2H) 

FAB-MS (m/e) (M— Br)*=428 

[0 0 6 2] [mmms] 

1 0- v-i^PPx^XC, 4-'7x=.;U3?xy 

— Jb^4- (4 -:^p^77x^;u) 7xy— 4- 
TF;u7 5y e»; v>*4-vx^>i.r t*'; v> 
13$^. Sl*Sli£«1 i:gl«fcLr<b^tl3$^«Lfc 



FAB-MS (m/e) (M-C 1)^=537 

[006 3] mmmA] 

(<b^1*)4(D^fi£) SgUECno)!. 8-v:?Pt:i-^5f 
>5i.3-v3 - K:^p/^>(c, 4-7xx;u::>xy-;u 



[Working Exanple{s)] [ Working Exanple 1] 

(Synthesis of cx>npound 1)4- phenyl phenol of 1 ,8-di hront) o 
ctane (8.72g) and 2.73g was melted in acetonitrile of the75 rri, 
potassiumcarbonateof6.62g was added Under reflux 4 hours 
after agitating, due to filtrationexcluding insoluble matter, 
crystallization doing in filtrate including hexane,itacxiuired 4- 
(8- bromo octyloxy)-4 - biphenyl of 2.62g. Next, it melted 4 - 
(8- bromo octyloxy)^ - biphen>i ( 1 .8 Ig) which is acquired in 
chloroform ofthe 20 rri, 8-hour it agitated under reflux 
including4-dimethylaminopyridineof0.61g. reaction mixture 
w^ concentrated under vacuun\ residue ethyl acetate , 
continuously after washing with acetone, reoystallization was 
done with the acetonitrile and conpound 1 of 1 .20g was 
acquired 

iH-nnr (300 MHz, (HXHs) 1.4- 1.7 (n\ 8H), 1.8-2.00 (n% 
4H), 3.26 (s, 6H), 3.99 (t, 2H), 4.32 (t, 2H), 6.9-7.0 (n^ 4H), 
7. 2- 7.4 (m, IH), 7.4 - 7.5 (m, 2H), 7.5-7.6 (m, 4H), 8.39 (d, 
2H) J 

FAB-IVIS (m^e) (M-R-)+=403 
[0061] [ Working Exanple 2 ] 

(Synthesis of compound 2) 4 - phenyl phenol of Working Exa 
nple 1 was changed into 4' - hydroxy-4 - biphenyl carbonitrile, 
conpound 2 wassynthesized then to sini lar to Workiiig 
Exanple 1. 

iH-nmr (300MHz, 0X33) 1.4- 1.7 (n\8H), 1.8-2.00 (n\ 

4H), 3.20 (s, 6H), 3.93 (t, 2H), 4.28 (t, 2H), 6.9-7.0 (n\ 4H), 
7.4 - 7.5 (n\ 2H), 7.5-7.7 (m, 4H), 8.35 (d, 2H) 

FAB- MS (nVe) (M-a-)4=428 
[0062] [ Working Exanple 3] 

(Synthesis of conpound 3) 1,8-di bromo octane of Working Ex 
anple I in 1,10-di chlorodecane,4-phenyl phenol in4-(4- 
b^omophe^yl) phenol, 4-di methylanino pyridinewas changed 
into 4-di eth>4anino pyridine, conpound 3 was synthesized 
then to sinilarto Working Exanple 1 . 

FAB-MS(nye) (M-a>+-=537 
[0063] [ Working Exanple 4] 

(Synthesis of conpound 4) 1 ,8-di bromo octane of Working Ex 
anple 1 in 1,3-di iodo propane, 4 -phenyl phenol in 4- (4- 

P.18 
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. <tf5l4ilzLrib^^4^^lSLfio 
FAB-MS (m/e) (M— 1)^389 
[0 0 6 4] [SSlSfflS] 

(2000^) lB®0:^;iic2pi:r, 4-t Ka + 

^iU/l^b 4 - (6-t KP+v^^v^U:1- + v 

)-$a§K^^;u^^f$Lfco ^lb*vfc4-(6-t Kd 
^v^+v;u;t-4v)-$SSK>^iU (2.52g) . $1 
. 29 g (DN. N-v-f V fJUX^VUT S 15mL<0THF(Z 
m^L. 1.27g(O^PP:^ae:l->S^PU KmHFiSia 
(5mL) Jj-gTLT. S;gX*5BtPa1iSi? Lfco JfeJi&i^Sa 

^ouA^jlJ^itUTLmmL. 1.22ga)4-v>i5^;i/7 5 
ETI^-CSJSL. aBil^D^»Kx^;i.-e2St;*LT0.64g 



FAB-MS (m/e) (M— CI) ^=429 
[0065] [9l!6ffi|6] 

iit-^^eo^m 4-t KP4^v$m#K:7x:^;b$ 



FAB-MS (m/e) CM— C 1)^=477 
[0066] [lejfiW?] 

(1b^!fe|7^fi£) 4-t KP^v^BSK-J^^^U^DMFfZ 
. ^PPZ^^/UT-tr-T- h^JiSTLT. :^;gT*5BfFBim}* 

^axTj-S^KttizLfco 1#btltc*SB^B$^«)> 4-{4- 
t KP:tv^^;u:r^v)-$mSK^1#^c. t#btLfc4 
-(4-t: KD:^v:^^;u:r+v)-^ll#K (2.10g) 
. ^ 1. 29 ga)N, N-v^ V :^P e;UX^;U7 5 >^ ISmLO) 
THFfzJi^L, 1.27gCD^PP:^pe;J->K^P'; K(OT 
HFjf;-« (5mL) ^jSTLT. ^i^T'SB^rp^a^ L . J^ft 



methoxyphenyi) phenol, 4-di rrethylanino pyridinewas 
changed into 4 - pyrroHdinopyridine, conpound 4 was 
synthesized then to sinilarto Working Exanple 1 . 

FAB-MS(iTye) (M-l>-=389 

[0064] [ Working Exanple 5] 

(Synthesis of conpound 5) 4 - (6- hydroxy hexyloxy) - methyi 
benzoate vvas synthesized from 4 - hydroxybenzoic acid meth>1 
Japan Unexamined Patent Publication Hei 8 - 27284 disclosure , 
or "ligjit is controlled next generation polynra* * 
sq^ermolecule accordingto method which is stated in The 
Society of Polymer Science, Japan conpilation ( 2QQ0 ) . 4 - 
(6- hydroxy he?Qdo>ty) - methyl benzoate (2.52g) \^ch is 
acquired, it melted N, N- diisopropyi ethylanine of thel 29g in 
TFBF of 1 5 ml, dripped THF solution (5 ml) of chloro propion^d 
chloride of thel.27g, 5 hours agitated with roomtenperature. 
reaction mixture was concentrated under vacuum, residue was 
melted inthe ethyl acetate, organic layer was washed with IN - 
Itydrochlwic acid After drying organic layer with sodium 
sulfate, it renBved ethyl acetate under thevacuum> it melted in 
residue including chloroform of 15 ml, theS hours it agitated 
under reflux including 4-di methylanino pyridine of L22g. You 
washed reaction mixture with IN - hydrochloric acid, after 
drying with sodiumsulfate, youconcentrated under vacuun\ 
residue was washed with etltyl acetate andthe conpound 5 of 0. 
64g was acquired 

FAB- MS (nVe) (M-a>-429 

[0065] [ Working Exanple 6] 

(Synthesis of conpound 6) Conpound 6 was acquired making us 
e of 4 - hydroxybenzoic acid phenyl, then to similar to 
theWorking Exanple 5. 

FAB- MS (m/e) (M-a)+=477 

[0066] [ Working Exanple 7] 

(Conpound 7 synthesis) It melted 4 - hydroxybenzoic acid met 
hyl in DMF, it agitated including potassium carbonate. It 
heated to 10 0 degrees, dripped chloro butyl acetate, 5 hours 
agitated with the roomtenperature. You opened reaction 
mixture to water, crystal which isacquired you heated to 50 
degrees in methanol and melted, added thel N- sodium 
hydroxide water solutioa 1 hour after agitating, reaction 
mixture was opened to water, theliquid was designated as acidity 
including concentrated hydrochloric acid crystal which is 
acquired was gathered, 4 - (4 - hydroxybutyl oxy) - benzoic acid 
wasacquired. 4 - (4 - hydroxybutyl oxy) - benzoic acid (2. lOg) 
which is acquired, it melted N, N- diisopropyi ethylanine of 
thel .29g in THF of 15 ml, dripped THF solution (5 ml) of 
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;u 7 5 / t' V > $ JD ?l T iaSST IC T 5 R Pb1«1* L o 

0. 44ga>^b^«57$^#fco 



IH-NMR (300MHz. CDCI3) (51.71 (br. 4H). 2.98 (t. 
2H), 3.16 (s. 6H). 4.0l(t. 2H), 4.08 (t,2H). 4.39 
(t, 2H). 6.37 (d. 1H), 6.93. (d. 2H). 7.02 (d. 2 
H), 7.53 (d. IH). 7.62 (d. 2H). 8.29 (d. 2H) 



chloro propionyl chloride of thel .27g, 5 hours agitated with 
room tenperature. reaction mixture was concentrated under 
vacuum, residue w'ds rrelted inthe elh>i acetate, organic layer 
was washed with IN - hydrochloric acid After drying organic 
layer with sodium sulfate, it removed eth}i acetate urder 
thevacuun\ it melted in residue including chloroform of 1 5 rri, 
the5 hours it agitated under reflux including 4-di methylanrino 
pyridine of 1 .22g You washed reaction mixture with IN - 
hydrochloric acid, after drying with sodium sulfate, 
youconcentrated under vaonnrv residue was washed with ethyl 
acetate andthe conpound 7 of 0.44g was acquired 

iH-nmr (300 MHz, OXlB) 1.71 (hr, 4H), 2.98 (t, 2H), 3. 
16 (s, 6H), 4.01(t, 2H), 4.08 (t^H), 4.39 (t, 2H), 6.37 (d, IH), 
6.93, (d, 2H), 7.02 (d, 2H), 7.53 (d,lH), 7.62 (d, 2H), 8.29 (d, 
2H) 



FAB-MS (m/e) 
(M— CI)*=413 

[0067] mmme] 

b n fc 4 - ( 4 - ( 3 - -i? p □ :^ □ / V ; u :t + V ) ^ ; u 
:r+v)-*JB#» (1.63g) tH,H-J^yzfatf)VJi^ 
)IT^> (0. 65g) <DTHF?§;"^ (3mL) ^^TLtzo 2m 
rmWLtz^. SOmLO)/ ^y-;U^JlDil, $b(^4^PBT 

^MzmmL. ^^m^7KX79ti^Ltzo ^mm^wM-^ 

. 3^S!tei^v';*y;i.^D-7 h^-5:7Y- (5S8ta : ^ 
+-9->/'SrKx5^;u=2/l ) r'S51[L. 1.28g(7)4-( 

Bmm}^^)i^^mzo ^#btlfc4-(4-(3-<7Dn7^P 

/^y -<;u:i-+v)::^^;u:1-^v)-$ii#K^^iu (1.23 

g) \Z]0mia)<7Oat-)[.A^1]U7LmmL. 0.44g(D4- 
vy a y e v>^iD;^rii5STUT 6 BtrsllS^ 

«JftLfc^lCiaETlCT;S.^L. JiStl^ I^Kx^;UT- 
X5fc,^ LTO. 98 g 04b^tl 8 $#fc. 



FAB-MS (m/e) (M—C 1)^=427 
[0068] [Sli6«f9] 

iit^^9<o^iS.) mmmsizisi^x. j^^y-ju^v 

^mtz. 



FAB- MS (nye) 
(Nta)-H=413 

[0067] [ Working Exanple 8] 

(Synthesis of conpound 8) Methane sulfonyl cMoride (0.58g) w 
as melted in THF of 1 ml, THF solution (3 ni) of 4 - (4 - (3- 
chloro propanoyl oxy) butyl oxy) - benzoic acid ( 1 .63g)and N, 
N- diisopropyl ethylarrine (0.65g) v^ttch with under ice cooling 
are acquired with method of the Working Exanple 7 was dripped 
Furthemrore 4 hours it agitated 2 hours after agitating, 
includingthe methanol of 50 m!. reaction mixture was 
concentrated under vacuun% residue was melted inthe ethyl 
acetate, org3nic layer was washed with water. After drying 
organic layer with magnesiumsul&te, ethyl acetate was 
removed under thevacuurr^ residue was refined with silica gpl 
chromatography (eluting liquid : hexane / ethjd acetate =2/1), 4 - 
(4 - (3-chlOTO prq^anoyl oxy) butyl oxy) - methyl benzoate of 
1 .28gwas acquired it melted in 4 - (4 - (3-chloro propanoji 
oxy) butyl oxy) - methyl benzoate ( 1 .23g) which is acquired 
including chloroformof 10 ni, 6 hours it agitated under reflux 
including the4<ii methylamino pyridine of 0.44g. You washed 
reaction mixture with IN - hydrochloric acid, after drying with 
magnesium sulfate, youconcentrated under vacuun^ residue was 
wadied with ethyl acetate andthe conpound 8 of 0.98g was 
acquired 

FAB- MS (nye) (IV^a)+=427 
[0068] [ Working Exanple 9] 

(Synthesis ofconpound 9) In Workij^ Exanple 8, methanol 
was changed into phenol, conpound 9 >\'asacquired then to 
similar to Working Exanple 8. 
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FAB-MS (m/e) (M—C 1)^=489 
10069] [SgigftilO] 

(Ib^l^ 1 0 3. 3. 4. 4. 5. 5. 6. 6. 7. 7, 8. 8. 8- h U 

'rf}y)l^O-]'-t^^y-)l (7.28g) . 2.58g<DN,N 
-v^ V -fO \i}{.Ji^)lT 5 >^30mL(DTHF|Zig« L. 2 
.54g<7)^PP:^Pe+>K^PU KCOTHFj^S (lOmL) 

itiSx^;U^^ETT*®^L, ^S1^lz30mL(;)^PP7^ 

)i2x^m?i)^mL. 2.44g(D4-v;»«^;u7sy eu v 

1 OS-ISfco 



1H-NMR (300MH2. CDC 1 3) (5 2.45 (m 2H), 3.22 (t. 2H 
). 3.25 (s. 6H). 4.37(t 2H). 4.75 (t. 2H). 6.87 
(d. 2H). 8.78 (d. 2H) 

FAB-MS (m/e) (»— Cl)*=541 

[0 0 7 0] mmm^ u 

(1b^1^5l 10^fiE) 0<r>13,3.4,4.5,5,6.6,7 
.7. 8. 8. B'h')'rijy)\^tO-]--t<?^ 7. 11, 1 

m-NMR (300MHz, CDCI3) 5 0.8-0.95 (m 15H). 1.0-1. 
75 (m, 24H). 3.11 (t. 2H). 3.26 (s. 6H), 4.06 (t 
2H), 4.71 (t, 2H). 6.91 (d, 2H). 8.75 (d. 2H) 

FAB-MS (m/e) (M— Cl)*=475 

[007 1] [mmeuz] 

(ib^i$3i 20)^fS.) mmm^ 0013.3.4,4,5,5.6.6,7 

, 7. 8. 8. 8- h "rid y)l:tu-]-t^ ^ J -;u^ iiVy 
•v^F104 m \z^X. ^li9gJ604 

1 ot^%\z\^x^t^%^ 2^^i$tfco 



tH-NMR (300MH2. CDC 1 3) 5 0.94 (t. 3H). 1.75 (m, 2 
H), 3.19 (t. 2H). 3.24(s. 6H). 3.42 (t 2H). 4.26 
(t. 2H). 4.73 (t 2H). 6.88 (d. 2H). 8.65 (d, 2H 

) 

FAB-MS (m/e) (M— 01)^=648 
[00 7 2] [3giS«il13] 



FAB- MS (nye) (M-a>+=489 
[0069] [ Working Exanple 10] 

(Synthesis of conpound 10) It melted N, N- diisopropyl eth>ia 
nine of 3,3,4 A53,6,6,7,7,8,8,8- trideca fluoro-l- octanol (7. 
28g) and 2.58g inTHF of the30 ni, dripped THF solution (10 
ni) of chloro propionyl chloride of 2.54g, 5 hours agitatedvvith 
roomtenperature. reaction nixture\\as concentrated under 
vacuunf\ residue was melted inthe ethyl acetate, organic layer 
was wadied with IN - hydrochloric acid After drying organic 
layer with sodium sulfate, it rermved ethyl acetate under 
thevacuun^ it melted in residue including chloroformof 30 ni, 
theS hours it agitated under reflux including 4-di methylanino 
pyridine of 2.44g. You washed reactionnixture with IN- 
hydrochloric acid, after drying with sodium sulfate, 
youconcentrated under vacuun\ residue w^ washed with eth>i 
acetate andthe conpound 10 of 0.50g was acquired 

iH-mir (300 MHz, (JXHs) 2.45 (m2H), 3.22 (t, 2H), 3.2 
5 (s, 6H), 4.37(t,2H),4.75 (t, 2H), 6.87 (d, 2H), 8.78 (d, 2H) 

FAB- MS (nVe) (N«3)4=541 
[0070] [ Working Exanple 1 1] 

(Synthesis of conpound 1 1) 13,3,4,4,5,5,6,6,7,7,8,8,8- trideca 
fluoro-l- octanol of Working Exanple 10 was changed into 3,7, 
11,15- tetranieth>i hexadecaiwl, conpound 1 1 wassynthesized 
then to similar to Working Exanple 10. 

iH-nnr (300 MHz, 0X13) 0.8-0.95 (m 15H), 1.0-1.75 ( 
m, 24H), 3.1 1 (t, 2H), 3.26 (s, 6H), 4.06 (t, 2H),4.71 (t, 2H), 6. 
91(d,2H),8.75(d,2H) 

FAB- MS (m^e) (1^0)4=475 
[0071] [ W(H-kingD<anple 12] 

(Synthesis of conpound 12) 13,3,4,4,5,5,6,6,7,7,8,8,8- trideca 
fluoro-l - octanol of Working Exanple 10 was changed into 
Megafac F104 ( Dainippon Ink & Chemicals Inc. (DB 69-057- 
4512) make), conpound 12 wassynthesized then to similar to 
Working Exanple 10. 

iH-nnr (300 MHz , 0)03) 0.94 (t, 3H), 1.75 (m, 2H), 3. 

19 (t, 2Hl, 3.24(s, 6H), 3.42 (t, 2H),4.26 (t, 21^,4.73 (t, 2H), 6. 
88 (d, 2H), 8.65 (d, 2H) 

FAB- MS (nVe) (IVK3>+-648 
[0072] [Working Exanple 13] 
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at^'^ 1 3 mmm i o 13. 3. 4, 4, 5. 5. s. 7. 7 

, 8. 8. 8" h 'j "riiyjlt ^ / □ UXt' P 

FAB-MS (m/e) (M— Cl)*=563 
[007 3] [SlJgCiII 4] 

iit'^^ 1 4 0^J$) 3. 3. 4. 4. 5. 5. 6. 6. 7. 7. 8, 8. 8- h 
7^^:7yU;fP-l-;f^$ry-;u (5.96g) ^30mL(Otf»; 

^^U^^ETT'S^ L. 3. 3, 4, 4. 5. 5. 6. 6. 7. 7. 8. 8. 8- h 

^mmiz^fzo f# b tlfcS, 3. 4, 4. 5. 5, 6. 6. 7. 7, 8, 8. 8- h 
•jx^:7;u:fp-l-;t-^^;i.-p- h;i^x>::^;U7fx:ts— h C 
0.51g) ^10mLcO^PP7f>jUixl::j§filL. 0.12g(D4- 



1H-NMR (300MHz, CDC 1 3) (5 2.33 (s, 3H). 3,75 (m. 2 
H). 3.22 (s. 6H). 4. 77(t. 2H), 6.87 (d. 2H). 7.14 
(d. 2H), 7.76 (d. 2H). 8.45 (d. 2H) 

FAB-MS (m/e) (M— Tos)*=428 

[0 0 7 4] [mmm^ 5] 

(^b^i43 1 5 O'^fS.) mmm 1 4 (dz, 3. 4. 4, 5, 5. s. e. 7. 

7. 8. 8. 8- h X* 7;t.;t-P-1-;J-^ 5' y -;u^3. 7. 11. 15 

FAB-MS (m/e) (M— Tos)*=403 
[0 0 7 5] [|^lieij16] 

7 Ommx 1 OOmmCO h 'j T ir "f^U-t P — X 37 ;U 

A (yi>^y^. S±¥S:7^;uA (<*) Si) 

(MP-203. ^^U (:Hc) ^0. 5um0^t 
xf^;u>rh> (4O0Mga5) Ir. TieO)-? -f Xu^^-f *y ^ 

}&^B^t^'^ (DUG) 1 ooMiaj, Tfe(;):7'y^3^^ 
^y-T- (M-3) 1 oassp^ f»j 



(Synthesis of corrpound 13) Working Exanple 1013^,4,4,5,5, 
6,6,7,7,8,8,8- trideca fluoro-l- oclanol was changed into 
cholesterol, conpound 1 3 \vas synthesized thento sinilar to 
Working Exanple 10. 

FAB-MS(nye) (M-a)4=563 

[0073] [ Working Exanple 14] 

(Synthesis of conpound 14) It melted 3,3,4,4,5,5,6,6,7,7,8,8,8- 
trideca fluoro-l- octanol (5.96g) in pyridine of 30 ni, 1 day it 
agitatedwith roomtenperature including tos>i chloride of 3. 
80g. You opened reaction mixture to IN - hydrochloric acid, 
extracted with ethyl acetate. After drying organic layer with 
sodium sulfate, ethyl acetate was removed under thevacuum, 3, 
3,4,4,5,5,6,6,7,7,8,8,8- trideca fluoro-l- octyi- p- toluene 
sulfonate was acquired in quantitative, it melted 33,4,4,5,5,6, 
6,7,7,8,8,8- trideca fluoro-l- octyl- p- toluene sulfonate (0. 
51g) which is acquired in chloroformof thelO ni, 5 hours it 
agitated under reflux including 4-di meth)danfino pyridine oflhe 
0. 1 2g. reaction mixture was concentrated under vacuum, 
residue was washed withthe ethyl acetate and compound 14 of 0. 
1 Ig was acquired 

iH-nnr (300 MHz , 0X13) 2.33 (s, 3H), 3.75 (m, 2H), 3. 

22 (s, 61^, 4.77(t, 2H), 6.87 (d, 2H), 7.14 (d, 2H), 7.76 (d, 2H), 
8.45 (d,2H) 

FAB-MS(m^e) (NtTos)4=428 
[0074] [ Working Exanple 1 5] 

(Synthesis of conpound 15) 3,3,4,4,5,5,6,6,7,7,8,8,8- trideca fl 
uoro-1- octanol of Working Exanple 14 was changed into 3,7, 
1 1,15- tetramethyl hexadecanol, conpound 15 wassynthesized 
then to similar to Working Exanple 14. 

FAB- MS (nye) (M-Tos>f=403 

[0075] [ Working Exanple 16] 

(i^raisal of liquid crystal tilt angle controlling ability) It used t 
riacetylcellulose fihn ( Fujitac and Fuji Photo Film Co. Ltd 
(DB 69-053-6693) make) of thickness 100 m and size 270 
nm xl 00 mm as si^iport. It applied alkyl nxxlifi cation poly 
vinyl alcohol ( MPa-203 and Kuraray Co. Ltd (DB 69-053- 
6750) make) to thickness of 0.5 m on si^port, driedand 
rubbing treatment . Next, in methylethyl ketone (400 parts by 
weight), below-mentioned discotic liquid crystal corrpound 
(DIX) 1 00 parts by weight , below-rrentionedfluorine type 
monomer M - 1 and blend 1 part by wei^t of M - 2, after 
applying liquid \\hich n^ltsthe below-n^ntioned polyfunctional 
monomer (M - 3) 1 0 parts by weight and quaternary salt which 
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[00 7 6] 

[^b2 1] 



DLC 




consists of pyridiniuniderivativenHking use of bar coater, it 
dried with roomterrperature. Heating paint layer to degree of 
125, orientation doing liquid crystal conpound,cooling 
substrate quickly to roomtennperature, it locked oriented stated 
ax'erage tilt angle of liquid crystal nx)lecule was calculated and, 
by rreasuring theangle of direction where retardation of thin 
filmwhich is acquiredbecones ninimnn 

[0076] 

[Qienical Fornula 21] 



[007 7] 
[1b2 2] 

CH2=CH C3H7 

COO -(CH2)2-N-S02-CBFt7 

M-2 

CH2=9H <JH3 

COO -(CHgCHgO), ^CHaCHOln, -(CH2CH20)n -H 



[0077] 

[C3ienicalFoniiila22] 



[0 0 7 8] 
(1b2 3] 



M-3 



[0078] 

[Chemical Formula 23] 



9H20-(CH2CH2)x -C0-CH=CH2 
C2H5 -CH2O -iCHgCHJy ^O -CH=CH2 

CH2O -(CHaCHj)^ -CO -CH=CH2 x+y+2=1 
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[0079] 



{$ffi<®^$«W»J 'MnS. {n^Ba=E}Utt) ^^^mn Use inclined regulator addition quantity (Anti- liquid crystal m 

o!e ratio ) average tilt an^e 
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